Inhibition of shear-stress-induced platelet aggregation and phosphotyrosine signaling by GPIIb-IIIa antagonists.
Shear-stress-mediated platelet thrombus formation has been implicated in the pathophysiology of cardiovascular diseases such as acute myocardial infarction and unstable angina. Although previous studies have established that fluid shear forces cause platelet aggregation, a direct comparison of GPIIb-IIIa antagonists used in the treatment of acute coronary syndromes on shear-induced platelet activation has not been reported. Therefore, the objective of the present study was to characterize the effects of the platelet antagonists abciximab, eptifibatide, and tirofiban on shear-mediated platelet activation and aggregation using flow cytometric and Western blotting techniques. Flow cytometric analyses indicated that all three platelet antagonists, when used at concentrations that saturated all GPIIb-IIIa receptors, significantly inhibited platelet aggregate formation and expression of the platelet activation marker p-selectin. None of the antagonists caused increased expression of GPIbalpha or GPIIb-IIIa on the platelet surface compared to untreated controls. Additionally, Western blotting demonstrated that a 72 kDa protein tentatively identified as Syk became phosphorylated in response to shear stress and that its phosphorylation was inhibited by each antagonist. The findings of this study indicate that abciximab, eptifibatide, and tirofiban, though possessing distinct biochemical and pharmacological properties, effectively and equivalently inhibit platelet aggregation, p-selectin expression, and intracellular tyrosine phosphorylation events induced by fluid shear stress.